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Data Science is the discipline of transforming data to knowledge

Critical complex 
systems Managing large, 

distributed data

Learning patterns of behavior 
in the data

Predictive models with 
quantified uncertainties

New data-intensive 
computing architectures

Applications in
ÅDetection and intervention
ÅResilience and security
ÅDesign optimization

Nonproliferation
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Cyber and Infrastructure Resilience Program

Mission: 

Produce technologies and solutions that 
ensure the sustainable and resilient 
functioning of our national infrastructure 
ςboth physical and virtual ςin the face of 
cyber, physical and environmental 
challenges

Dams Defense Emergency EnergyChemical Commercial Communications Manufacturing

Information Nuclear Transportation WaterFinancial Agriculture Government Healthcare
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ÁPredict transformer failures/repair strategy accurately, quickly, and economically, 
based on disparate temporal multimodal data

Problem: Transformer failure prediction in smart grids

Transformer fire Not fire
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Discovering risky behavior in power grid through Machine 
Learning

ÁFew examples of transformer failure / erratic behavior

ÁApproach the problem as unsupervised learning task: From micro PMU measurements, we want to 
learn

Change points

Segments with the 
same statistical 
behavior

Drifting Normal Erratic
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άbƻǊƳŀƭέ ōŜƘŀǾƛƻǊ

Fingerprints discovered in data

Voltage drops due 
to lightning
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ÁLots of data- to reduce size it can be compressed

ÁHow does compression affect the data?

Data Compression
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Signal Deviation


